Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-299731 
(43)Date of publication of application : 25.1 1 .1997 



(51)lnt.CI. 



B01D 46/00 
B01D 39/20 



(21) Application number : 08-118696 

(22) Date of filing: 14.05.1996 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)lnventor : WADA SHINJI 

NAGAI NOBUAKI 
MURANOYUICHI 
WATANABE KOICHI 
IKEDA YUKINORI 



(54) WASTE GAS FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a waste gas filter capable 
of preventing the occurrence of crack at the vicinity of the crossing 
part of a ceramic wall due to a thermal stress generated at the time 
of regeneration. 

SOLUTION: This filter is consists of a honeycomb columnar body in 
which a ceramic lattice 2 is formed by being partitioned with a 
ceramic wall 4 consisting essentially of aluminum titanate. The cell 
shape consisting of the ceramic lattice 2 is made square, the 
thickness T of the ceramic wall 4 other than the vicinity of the 
crossing part of the ceramic wall 4 is made almost constant at the 
inside of the honeycomb columnar body, and the thickness of the 
ceramic wall 4 at the vicinity of the crossing part of the ceramic wall 
4 is made thicker than the other ceramic wall 4, thus the occurrence 
of the crack at the vicinity of the crossing part of the ceramic wall 4 
due to the thermal stress generated at the time of regeneration is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the exhaust gas filter which the eel configuration which a principal component is the honeycomb 
pillar-shaped object which is divided with the ceramic wall which consists of aluminum titanate, and forms the 
ceramic grid, and becomes from a ceramic grid is a square, and is characterized by for the thickness of ceramic walls 
other than near for anintersection [ wall / ceramic ] to are almost fixed inside a honeycomb pillar-shaped object, and 
for the thickness of the ceramic wall near the intersection part of a ceramic wall to are thicker than the thickness of 
the other ceramic wall. 

[Claim 2] the exhaust gas filter according to claim 1 characterized by realizing the relation of Ltab/Lab=0.80-0.95 
between the distance Lab between the ceramic walls which counter, and die-length Ltab of the part whose thickness 
of the crossing ceramic wall is about 1 law. 

[Claim 3] Claim 1, the exhaust gas filter given [ any 1 ] in two which are characterized by the cross-section 
configuration for an intersection of a ceramic wall including an approximate circle form. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas filter which carries out uptake of the particulate 
matter contained in the exhaust gas discharged from combustion engines, such as a diesel power plant. 
[0002] 

[Description of the Prior Art] In connection with the environmental problem of the earth having aggravated in recent 
years, the technique in which an exhaust gas filter etc. removes the particulate matter discharged from a diesel 
power plant etc. is needed, and development of an exhaust gas filter is performed briskly. 
[0003] Generally, an exhaust gas filter is the honeycomb pillar-shaped object which consisted of ceramic grids 
which have much opening pores in a ceramic wall. Moreover, ****** exists for every eel so that the postscript of 
the exhaust gas filter may be carried out, and this ****** exists for every eel by the reverse pattern also in an other 
end side. If exhaust gas goes into the interior of an exhaust gas filter with such structure, through the opening pore of 
a ceramic wall, exhaust gas will move to the next eel and will be discharged. Since the particulate matter contained 
in exhaust gas is filtered in that case, uptake is carried out to the interior of an exhaust gas filter. Then, when the 
exhaust gas filter reaches predetermined collection volume before losing the function as a filter, combustion 
(playback of an exhaust gas filter) of particulate matter is performed. Thus, an exhaust gas filter is used in the uptake 
of particulate matter, and the cycle of playback of an exhaust gas filter. 

[0004] Playback of an exhaust gas filter is mainly performed by the electric heater method. This method installs and 
heats an electric heater to the entrance side or outlet side of exhaust gas, and makes particulate matter light. After 
lighting, combustion temperature is controlled by the supply air. Since a heat gradient is produced in the part into 
which particulate matter has burned, and the part which has not burned in that case, an exhaust gas filter is asked for 
the low-fever expansion and the ingredient of high thermal shock resistance which also bear the thermal stress 
generated with a heat gradient. 

[0005] Generally as an ingredient which fulfills the conditions as an exhaust gas filter, cordierite is known. 
However, about the exhaust gas filter which consists of cordierite, there is a problem of carrying out an erosion by 
the abnormal combustion (burning at very high temperature compared with the combustion temperature of usual 
particulate matter) generated at the time of playback of an exhaust gas filter. This cannot detect collection volume of 
particulate matter correctly in a current technique, but originates in fluctuation of **40% of collection volume 
occurring frequently to target collection volume. That is, when uptake of much particulate matter is carried out to an 
exhaust gas filter from the set point, combustion of particulate matter is rapidly promoted at the time of playback, 
and temperature also rises abruptly in connection with it. Although the temperature to which the exhaust gas filter 
which consists of cordierite limits a configuration is about 1400 degrees C, at the time of abnormal combustion, the 
interior of an exhaust gas filter reaches the temperature near 1400 degree C, and starts an erosion. And since the 
uptake capacity of the particulate matter accompanying the formation of a form status change not only declines, but 
partial dispersion of the collection volume of particulate matter will occur inside an exhaust gas filter if an erosion 
occurs inside an exhaust gas filter, possibility of inducing a new erosion is large, and it results in the function of an 
exhaust gas filter falling further and causing abnormalities to an engine. 

[0006] By the way, there is aluminum titanate as other ceramic base materials which were excellent about thermal 
shock resistance. To the melting temperature of cordierite being about 1400 degrees C, since this aluminum titanate 
is 1600 degrees C or more and high thermal resistance, it is excellent about the abnormal combustion generated at 
the time of playback of an exhaust gas filter. However, since aluminum titanate serves as low-fever expansion by the 
micro crack by the anisotropy of a crystallographic axis, generally its mechanical strength is low. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/27/2007 



JP,09-299731,A [DETAILED DESCRIPTION] 



Page 2 of 6 



[0007] In order to improve the reinforcement of aluminum titanate, the technique of the porosity Plastic solid of the 
. aluminum titanate containing Fe 203:0.1 - 5wt% is indicated by the JP,63-1 1585,A official report aluminum 203:1 
- 10wt% Si02:l - 10wt%. Moreover, in the patent of point **, the technique of the exhaust gas filter which limited 
the ratio of the particle diameter of aluminum titanate is indicated. Since these approaches can raise a mechanical 
strength, it is effective to thermal shock resistance or vibratility-proof. 
[0008] . 

[Problem(s) to be Solved by the Invention] however, even if the improvement in on the strength of an ingredient is 
realizable in the exhaust gas filter with which the principal component whose eel configuration is a square consists 
of aluminum titanate, while thickness of the ceramic wall inside a honeycomb pillar-shaped object has not fully 
demonstrated reinforcement of the ceramic itself by about 1 law, a crack will occur. The crack is in the inclination 
which does not generate in the ceramic wall of a honeycomb pillar-shaped object, but is easy to generate near the 
intersection part of a ceramic wall with the thermal stress produced in case an exhaust gas filter is reproduced, and 
the crack generated near the intersection part of a ceramic wall had the technical problem that it will go on by the 
repeat of thermal expansion and contraction. 

[0009] This invention solves the above technical problem and it aims at offering the exhaust gas filter which 
prevented generating of the crack near the intersection part of the ceramic wall by the thermal stress generated at the 
time of playback. 
[0010] 

[Means for Solving the Problem] It is the honeycomb pillar-shaped object which this invention is divided with the 
ceramic wall with which a principal component consists of aluminum titanate, and forms the ceramic grid in order to 
solve this problem. The eel configuration which consists of a ceramic grid is a square, and thickness t of ceramic 
walls other than near for an intersection [ wall / ceramic ] is almost fixed inside a honeycomb pillar-shaped object. It 
considers as a larger configuration than thickness t of the ceramic wall with the other thickness of the ceramic wall 
near the intersection part of a ceramic wall. 

[001 1] According to this invention, the exhaust gas filter which prevented generating of the crack near the 
intersection part of the ceramic wall by the thermal stress generated at the time of playback can be offered. 
[0012] 

[Embodiment of the Invention] Invention of this invention according to claim 1 is a honeycomb pillar- shaped object 
which is divided with the ceramic wall with which a principal component consists of aluminum titanate, and forms 
the ceramic grid. The eel configuration which consists of a ceramic grid is a square, and the thickness of ceramic 
walls other than near for an intersection [ wall / ceramic ] is almost fixed inside a honeycomb pillar-shaped object. It 
considers as a configuration thicker than the thickness of the ceramic wall with the other thickness of the ceramic 
wall near the intersection part of a ceramic wall, and has an operation that generating of the crack near the 
intersection part of the ceramic wall by the thermal stress generated at the time of playback can be prevented. 
[0013] in claim 1, invention of this invention according to claim 2 considers as the configuration of which the 
relation of Ltab/Lab=0.80-0.95 consists between the distance Lab between the ceramic walls which counter, and die- 
length Ltab of the part whose thickness of the crossing ceramic wall is about 1 law, and has an operation that 
generating of the crack near the intersection part of the ceramic wall by the thermal stress generated at the time of 
playback can be prevented. 

[0014] In claim 1 and either 1 of two, invention of this invention according to claim 3 considers as the configuration 
whose cross-section configuration for an intersection of a ceramic wall includes an approximate circle form, and has 
an operation that generating of the crack near the intersection part of the ceramic wall by the thermal stress 
generated at the time of playback can be prevented. 

[001 5] Hereafter, it explains, referring to drawing 1 - drawing 6 about the gestalt of operation of this invention. 
(Gestalt of operation) Drawing 1 is the perspective view of the exhaust gas filter by the gestalt of 1 operation of this 
invention. Drawing 2 is the expansion fragmentary sectional view of the exhaust gas filter by the gestalt of 1 
operation of this invention, and although the A-A line of drawing 1 cut it, it is a partial expanded sectional view. 
Drawing 3 - drawing 5 are the partial enlarged drawings of the ceramic grid of the exhaust gas filter by the gestalt of 
1 operation of this invention, and drawin g 6 is the partial enlarged drawing of the exhaust gas filter of the example 
of a comparison. In drawing 1 - drawing 6 , 1 is a honeycomb pillar-shaped object which constitutes an exhaust gas 
filter, and is equipped with the ceramic grid 2, ******3, and the ceramic wall 4. Moreover, an arrow head B shows 
the flow of exhaust gas, L is the distance between the ceramic grids 2, and T is the thickness of the ceramic wall 4. 
Exhaust gas goes into the ceramic grid 2 like the arrow head B in drawin g 2 , moves to the ceramic grid 2 which 
adjoins through the opening pore formed in the ceramic wall 4, and is discharged. In that case, the particulate matter 
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contained in an exhaust gas is filtered with the ceramic wall 4, and uptake is carried out to the interior of an exhaust 
. gas filter. 

[0016] The dimension of the honeycomb pillar-shaped object 1 in the gestalt of this operation which carried out 
extrusion molding is formed so that the distance L between about 0.45mm and the ceramic grid 2 may be set 
[ diameter / phi / cylindrical / die length / ofmm / about 144 / and a cylinder ] to about 2mm in thickness T of 
152mm and the ceramic wall 4. And the ingredient same at the end of the cylindrical die-length direction as the 
honeycomb pillar-shaped object 1 (if contraction of desiccation and baking is in agreement) It is filled up die length 
of about 5-1 0mm in the ceramic grid 2. the chemical composition of an ingredient - some ~ you may differ — 
Furthermore, it is filled up with the same ingredient like an end, and an exhaust gas filter like drawin g 1 is made to 
form in the ceramic grid 2 in which ****** 3 is not formed by the end in the ceramic grid 2 of the other end. 
[0017] Hereafter, the manufacture approach of the gestalt this operation is explained. First, the nature powder of 
aluminum titanate used as the ceramic base material of an exhaust gas filter, the ostomy agent for making opening 
pore form, and the binder for making the nature powder of aluminum titanate and ostomy agent powder into the 
shape of a plastic matter are thrown in and blended dryly with a mixer, and mixed powder is produced. Next, a 
plasticizer and water are added to mixed powder, it kneads with a kneader and 3 more roller, and a plastic matter- 
like object is produced. The nature powder of aluminum titanate used here contains the silica about 5%. Moreover, 
methyl cellulose was used for resin powder and a binder, the glycerol was used for the plasticizer at the ostomy 
agent, and each addition was fixed. 

[0018] Next, the created plastic matter-like object is fed into vacuum extrusion-molding equipment. The thrown-in 
plastic matter-like object passes kneading and the honeycomb dice which the vacuum deairing was carried out and 
was attached at the tip of vacuum extrusion-molding equipment, and the honeycomb pillar-shaped object 1 is 
formed. Subsequently, the honeycomb pillar-shaped object 1 which carried out extrusion molding is dried and 
stiffened at predetermined temperature. Subsequently, the both-ends side of the honeycomb pillar-shaped object 1 is 
filled up with ******3by turns. Furthermore, destruction by fire of an ostomy agent and sintering of the nature 
powder of aluminum titanate are performed by calcinating with an electric furnace. In the baking process, the 
programming rate of the temperature requirement where an ostomy agent is burned down was processed in 10 
degrees C /in an hour, and burning temperature and firing time were made into 1500 degrees C and 4 hours. The 
reason for having set up in an hour the programming rate of the temperature requirement where an ostomy agent is 
burned down in 10 degrees C /here is for decomposition and oxidation reaction of an ostomy agent to occur rapidly, 
if a programming rate is too large not much, and for a crack to occur in the ceramic wall 4. moreover, the reason for 
having made burning temperature into 1500 degrees C has a low burning temperature ~ elapsing (about 1400 
degrees C or less) — it is not to form a domain organization and for an ingredient not to form low-fever expansion. 
[0019] Next, the honeycomb dice for extrusion molding is explained. The used honeycomb dices are four types. The 
ceramic grid 2 to which the configurations of a slit where a plastic matter-like object passed these honeycomb dices 
differed, and extrusion molding was carried out serves as a configuration of drawing 3 - drawing 6 . Thus, the 
configuration of the ceramic grid 2 is determined in the configuration of the slit of a honeycomb dice. About the 
example of a comparison which produced the ceramic grid 2 like drawin g 6 , a eel configuration is a square, and 
thickness T of the ceramic wall 4 is regularity (about 0.45mm) mostly. In this case, the slit is processed so that the 
used honeycomb dice may serve as a pattern of the ceramic wall 4 of drawing 6 . About the example and the 
example of a comparison which produced the ceramic grid 2 like drawin g 3 - drawin g 5 on the other hand, a eel 
configuration is close to a square, and although thickness T of the ceramic wall 4 also has almost many parts of 
regularity (about 0.45mm), the thickness of the ceramic wall 4 near the intersection part of the ceramic wall 4 is 
thicker than thickness T of the other ceramic wall. In this case, the slit is processed, respectively so that the used 
honeycomb dice may serve as a pattern of the ceramic wall 4 of drawing 3 - drawing 5. The honeycomb dice which 
used the honeycomb dice used for drawin g 3 for drawing 4 - drawin g 5 with drill type punching about processing for 
an intersection of the slit of a honeycomb dice was performed by processing after discharge polish. About the latter, 
in one eel of the ceramic grid 2, a honeycomb dice is produced so that the value of Ltab/Lab may become the largest 
first about the die length of an almost fixed part, if thickness T of Lab and the ceramic wall 4 sets distance between 
the ceramic walls 4 which counter to Ltab (Ltab/Lab=0.95), extrusion molding is once carried out for the 
honeycomb dice, discharge polish is carried out further, and the value of Ltab/Lab is lowered. This is repeated and it 
was made to be set to Ltab/Lab=0.70 finally. 

[0020] The average pore diameter was [ about 1 1 micrometers and the porosity of the property of the honeycomb 
pillar-shaped object 1 manufactured by such manufacture approach ] about 36%. In addition, this data is measured in 
the mercury porosimeter. The result of an example and the example of a comparison was shown in (Table 1). 
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[0022] Next, the experimental result of the example which showed in (Table 1) what kind of things pressure loss, a 
mechanical strength, and thermal shock resistance were about the exhaust gas filter of the gestalt of this operation, 
and the example of a comparison is explained. 

[0023] (1) The pressure loss of a pressure loss exhaust gas filter means the difference of the pressure of the exhaust 
gas entrance side of an exhaust gas filter, and the pressure of an outlet side. Since the rise of pressure loss is large in 
case uptake of the particulate matter is carried out when the pressure loss in early stages of an exhaust gas filter is 
too large, the collection volume of particulate matter will be limited to the lower one. Moreover, when the pressure 
loss in early stages of an exhaust gas filter is too small, possibility that a crack will occur will be raised to the 
ceramic grid 2 in the uptake of particulate matter, or the case of combustion by that to which the mechanical strength 
of an exhaust gas filter becomes small (remarkable in an ingredient being aluminum titanate). Therefore, there is 
proper range in the pressure loss of an exhaust gas filter. As a factor which influences pressure loss, the filtration 
area of thickness [ of the ceramic wall 4 ] T, the average pore diameter and porosity of the ceramic wall 4, and an 
exhaust gas filter is raised. In the example and the example of a comparison, the average pore diameter and porosity 
of thickness [ of the ceramic wall 4 ] T and the ceramic wall 4 were performed as fixed, as mentioned above. 
[0024] About the pressure loss of an exhaust gas filter, it measured using the pressure loss measuring device. A 
pressure loss measuring device consists of the blower section, the air flow regulation section, an exhaust gas filter 
fixture, and a differential pressure gage(water) (not shown). In addition, the air flow rate under measurement was set 
as 3m3/min. 

[0025] A result is shown in (Table 1). Samples 8-10 became quite large with 1 10 or more mmAqs compared with 
79mmAq(s) of the sample 7 which is the conventional ceramic grid configuration. On the other hand, samples 1-6 
became large a little with 81 - 96mmAq compared with the conventional sample 7. The reason the level of the 
pressure loss of samples 8-10 and samples 1-6 differs is based on the difference in a filtration area. Ltab/Lab of 
samples 1-6 is 0.80-0.95, Ltab/Lab of samples 8-10 is 0.70 to one with the amount of [ of the ceramic wall 4 ] 
comparatively small intersection, and the amount of [ of the ceramic wall 4 ] intersection is large. Since it has not 
achieved most filtration functions, if a part for the intersection of the ceramic wall 4 has the amount of [ of the 
ceramic wall 4 ] too large intersection, its filtration area will decrease and it will pull up pressure loss. 
[0026] (2) The technical problem of an exhaust gas filter that a mechanical-strength principal component consists of 
aluminum titanate is a crack generated during combustion of particulate matter as mentioned above. The crack is 
advancing in the condition that it mainly exfoliates in a part for the intersection of the ceramic wall 4, and is 
considered that tensile stress and compressive stress concentrated during combustion of particulate matter at a part 
for the intersection of the ceramic wall 4. So, the example and the example of a comparison estimated the 
mechanical strength as tensile strength, in order to check a destructive part. Moreover, the measurement direction 
was made into the 2-way of perpendicular direction of layer , to the direction of passage and the direction of passage 
where exhaust gas flows. That from which the measuring device cut the universal testing machine and the sample 
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cut the honeycomb pillar-shaped object 1 finely in the predetermined dimension was used. The measurement count 
t was made into 10 times or more, and the result of having investigated the average of tensile strength and the main 
destructive parts (at the time of the direction measurement of a layer) was shown in (Table 1). 
[0027] The tensile strength of the direction of passage of samples 1-6 and samples 8-10 is high compared with 24 
kgf/cm2 of the conventional sample 7, and is in the inclination whose thermal shock resistance improves. Moreover, 
it is in an inclination with the same said of the tensile strength of the direction of a layer. Here, although Ltab/Lab 
follows the tensile strength of the direction of passage on becoming small (the cross section of the ceramic grid 2 
becoming large) and it becomes large gradually, the sample 7 of samples [ samples 1-6 and ] 8-10 of the former 
[ altitude / of the direction of a layer / **** ] is fixed in the range of 6.7 - 7.2 kgf/cm2 to being 4.6 kgf/cm2. Even if 
it sees the inclination of the destruction at the time of the direction measurement of a layer, other samples are 
destroyed to being destroyed so that the conventional sample 7 may exfoliate near the intersection part of the 
ceramic wall 4 with but [ not near the intersection part of the ceramic wall 4 ] the ceramic wall 4. The tensile 
strength near the intersection part of the ceramic wall 4 is larger than the tensile strength of the ceramic wall 4 (part 
fixed by the thickness of about 0.45mm) about samples 1-6 and samples 8-10, and this can be said to be strong near 
the intersection part of the ceramic wall 4 to tensile stress. 

[0028] (3) The thermal shock resistance of an exhaust gas filter was investigated using the thermal-shock-resistance 
uptake playback testing device. The configuration of an uptake playback testing device is equipped with the smoked 
test section which detects the leakage of the electric heater section, the air supply section, and acetylene carbon with 
which make the acetylene carbon spraying section an uptake entrance side, and it burns acetylene carbon in an outlet 
side (playback of an exhaust gas filter), the thermometry section which inserts a thermocouple into a grid 2 and 
measures temperature, and the pressure loss test section which detects the differential pressure of an uptake entrance 
side and an outlet side (not shown). Smoked measured value calculates (Lx0-Lx)/Lx0 from the brightness Lx on the 
front face of a paper after spraying with the brightness LxO on the front face of a paper before spraying acetylene 
carbon on a paper, and expresses this with a percentage. 

[0029] After carrying out fixed time amount uptake of the acetylene carbon, carrying out the temperature control 
inside an exhaust gas filter to an electric heater by the supply air, an uptake playback trial burns acetylene carbon 
and is reproduced. The cycle of this uptake and playback was made into 1 time, and was repeated 100 times. Test 
conditions are collection volume about 10 g/1, the electric heater temperature of 600-700 degrees C, and supply-air- 
volume about 60 1/min. 

[0030] The result of the smoked value measured at the time of the 100th uptake is shown in (Table 1). About 
samples 1-6 and samples 8-10, the smoked value was 0.1 - 0.4% to a smoked value being 4.2% about the 
conventional sample 7. Here, the smoke meter (it installs in a smoked test section) used in the example and the 
example of a comparison produces a certain amount of error, and the error range is about 0.5%. Therefore, the 
smoked value of samples 1-6 and samples 8-10 is error range, and almost all acetylene carbon may think that uptake 
is carried out with the exhaust gas filter. However, since the smoked value of a sample 7 is 4.2%, it can be said that 
acetylene carbon has fallen out by the crack of an exhaust gas filter. 

[0031] After performing uptake and playback 100 times, equipment was disassembled and the condition of an 
exhaust gas filter was checked. Although it carried out like layer exfoliation in a part for the intersection of the 
ceramic wall 4 at the exhaust gas filter of a sample 7 and the crack had occurred, the crack had not occurred in the 
exhaust gas filter of samples 1-6 and samples 8-10. As for this, the exhaust gas. filter of samples 1-6 and samples 8- 
10 shows that it is strong near the intersection part of the ceramic wall 4 to thermal stress so that clearly [ the 
mechanical strength mentioned above ]. 

[0032] As mentioned above, the exhaust gas filter of the samples 1-6 of an example can realize to coincidence the 
exhaust gas filter which raised the mechanical strength sharply, preventing the increment in pressure loss, and was 
excellent in thermal shock resistance so that the experimental result of (1) - (3) may show. 
[0033] 

[Effect of the Invention] The eel configuration which the exhaust gas filter of this invention becomes from a ceramic 
grid is a square as mentioned above. By the thickness of ceramic walls other than near for an intersection [ wall / 
ceramic ] being almost fixed inside a honeycomb pillar-shaped object, and having constituted thickly the thickness 
of the ceramic wall near the intersection part of a ceramic wall from a ceramic wall of the other part The crack 
generated near the intersection part of a ceramic wall during playback of an exhaust gas filter is controlled, the 
material strength of an exhaust gas filter can be demonstrated to a limitation, and while excelling in thermal shock 
resistance or vibratility-proof, the exhaust gas filter which held down cost is realizable. 
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